Thee impact of insecticide {permethrin)-treated bed nets (ITNs) on malaria in pregnancy was studiedd in a rural area in western Kenya with intense perennial malaria transmission. All householdss in 40 of 79 villages were randomized to receive ITNs by January 1997. The ITNs weree distributed in control villages two years later. Complete data on birth outcome were availablee on 2,754 (89.6%) of 3,072 deliveries. Women (n = 780) were followed monthly throughoutt pregnancy in 19 of 79 villages. Among gravidae 1-4, ITNs were associated with reductionss of 38% (95% confidence interval [CI] 17-54%) in the incidence of malaria parasitaemiaa and 47% (95% CI 6-71%) in the incidence of severe malarial anemia (haemoglobin levell <8 g/dL with parasitaemia) during pregnancy. At the time of delivery, mean haemoglobin levelss were 0.6 g/dL (95% CI 0.01-1.2 g/dL) higher, the prevalence of placental or maternal malariaa was reduced by 35% (95% CI = 20-47%), and the prevalence of low birth weight was reducedd by 28% (95% CI 2-47%) in gravidae 1-4 from ITN villages. No beneficial impact was observedd in gravidae five or higher. In areas of intense perennial malaria transmission, permethrintreatedd bed nets reduce the adverse effect of malaria during the first four pregnancies.
Introduction n
Eachh year in sub-Saharan Africa, where 80-90% of the world's malaria cases occur, approximately 19-244 million women are at risk for malaria and its adverse consequences during pregnancy. 12 Inn areas with stable malaria transmission, which represents most of sub-Saharan Africa, the vast majorityy of infections with Plasmodium falciparum in pregnancy remain asymptomatic and thereforee untreated. 34 The major impact of malaria during pregnancy in these regions is caused byy persistent or recurrent, predominantly low-grade, sometimes sub-patent [5] [6] [7] parasitaemia, resultingg in maternal anemia and a reduced birth weight. 8 Primigravidae and secundigravidae aree most at risk, but in areas with moderate-to-intense transmission, or a high prevalence of infectionn with human immunodeficiency virus (HIV), women of higher gravidity are also affected. Thee spread of chloroquine resistance and the low adherence to antimalarial prophylaxis during pregnancyy has led to the reconsideration of the role of antimalarial chemoprophylaxis in controllingg malaria in pregnancy. 14 Intermittent preventive treatment with sulfadoxinepyrimethaminee (SP) has increasingly been used in sub-Saharan Africa [15] [16] [17] [18] [19] and is currently recommendedd as the national policy in Kenya. 20 However, resistance to SP is steadily increasing inn some areas in sub-Saharan Africa, and the available arsenal of alternative tools for malaria controll in pregnancy is very limited.' 214 - 21 One of the most promising of these tools is insecticidetreatedtreated bed nets (ITNs), which have been shown to reduce the number of infective mosquito bitess by 70-90% in a variety of ecologie settings, and to reduce all cause mortality among youngg children by 16-33%. 2223 26 Four previous randomized-controlled trials have been conductedd to determine the impact of ITNs in pregnancy, covering a wide spectrum of malaria endemicityy ranging from unstable-low to high and markedly seasonal malaria transmission. In thesee studies ITNs significantly reduced malaria parasitaemia and maternal anemia and increased inn birth weight, in areas with the lowest and most seasonal transmission (Thailand and The Gambia), 27288 but no impact was observed in areas with more intense transmission (coastal Kenya,, and Ghana). 529 Thus, although the data are limited, it has been hypothesized that the impactt of ITNs decreases with increasing intensity of malaria transmission. 5 No data are available fromm randomized controlled trials in areas with extremely high, year-round malaria transmission.
Wee report here the results of the efficacy of ITNs on maternal malaria and anemia and adverse outcomess in pregnancy in an area with intense perennial malaria transmission in western Kenya.
Materialss and methods
StudyStudy site and population. The study was conducted in Rarieda Division (locally known as Asembo),, Siaya District, in western Kenya. Full details of the study site have been described elsewhere. 30311 Briefly, the area is located on the shores of Lake Victoria and has intense perennial malariaa transmission (60-300 infected bites per person annually). 32 The predominant malaria vectorr is Anopheles gambiae. Malaria transmission occurs throughout the year, with peaks duringg May through July, and October through November. Previous studies have indicated thatt 60-80% of children less than five years old are parasitaemic at any time. 3334 More than 95%% of these infections are due to Plasmodium falciparum, and almost all of the remainder is P.P. malariae. Infections with P. ovale are rare. 33 Within the Asembo area, most inhabitants live withinn 5 km of a fixed health care facility. There are 16 such facilities, of which five routinely providee antenatal care. A previous study in neighboring Kisumu district indicated that antenatal clinicc attendance is high, with more than 90% of pregnant women visiting antenatal care
clinicss at least twice during pregnancy (Parise M and others, unpublished data). Antimalarial chemoprophylaxiss during pregnancy was not routinely available at antenatal care clinics during thee period of this study. The Kenyan Ministry of Health introduced national guidelines for the controll of malaria in pregnancy, which included the use of intermittent preventive treatment withh SP in 1999, after this study was completed.
4
StudyStudy design and randomization. This study was conducted within the context of a large communityy based randomized controlled trial designed to assess the impact of ITNs on mortality inn children less than five years of age. 35 The study area for the mortality trial consisted of two mainn surveillance sites: Asembo and Gem. 26 The current study of the impact of ITNs in pregnancy wass conducted in Asembo only, which has an area of 200 km 2 and a population of 55,000 peoplee living in 79 villages. Asembo was subdivided into two distinct areas: the non-cohort areaa (60 contiguous villages) and the cohort area (the remaining 19 villages), which is the studyy site of the Asembo Bay Cohort Project. 3036 Half of the villages were randomly assigned to thee intervention group and each household in these villages received ITNs during the fourth quarterr of 1996. 26 Households in control villages received ITNs in April 1999 after the trial was completed.. Large households received multiple ITNs according to bed space measurements andd baseline demographic data, providing an intervention ITN coverage ratio of 1.5 persons perr ITN. 37 At distribution, bed nets were pretreated with permethrin (Siamdutch Mosquito Nettingg Co., Bangkok, Thailand), and retreated biannually by the study team to maintain a targett dose of 500 mg of permethrin/m 2 .
AsemboAsembo Bay Cohort Project (19 villages).
Pregnant women in the cohort area were recruited ass part of the Asembo Bay Cohort Project; an ongoing immuno-epidemiologic study of malaria inn pregnancy and the acquisition of natural immunity in children aged less than 5 years.
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Fourr of the 1 5 original cohort villages were much larger than the remaining 11 and were split intoo two, giving a total of 19 village clusters, 30 henceforth referred to as villages. Pregnant womenn of all parities were identified through monthly census by trained village monitors or trainedd traditional birth attendants residing in the same village. Two village monitors and two studyy birth attendants were trained per village. At the recruitment visit, a questionnaire was completedcompleted with data on demographic characteristics, obstetrical history, illness and treatment duringg the current pregnancy, education, and socioeconomic status. 38 Enrolled women were examinedd by the study birth attendants and maternal weight, height, mid-upper-arm circumference,, date of last menstrual period, and fundal height were recorded. A capillary bloodd sample (400-750 ui) was drawn for determination of haemoglobin levels (1992) (1993) (1994) (1995) (1996) orr haematocrit (1997) (1998) (1999) , haemoglobin S phenotype (using haemoglobin electrophoresis), malariaa thick and thin blood smears, and immunologic and molecular biologic assays. The villagee monitor and traditional birth attendant visited each study participant at monthly intervals untill delivery. During each visit, a morbidity questionnaire was completed, the mother was weighedd to the nearest kilogram (120 kg; Salter, Smethwick, United Kingdom), mid-upper-arm circumferencee (MUAC) was measured (MUAC insertional tapes; (UNICEF, Copenhagen, Denmark), andd data were copied from the antenatal clinic cards. A capillary blood (finger stick) specimen forr determination of haemoglobin levels or haematocrit and malaria smears was also collected monthly,, or at any time that the pregnant woman reported illness between scheduled visits.
Pregnantt women who had parasitaemia and a documented fever or a history of fever within thee previous 48 hours were treated with SP by the study team. Women with haemoglobin concentrationss <8 g/dL were given ferrous sulfate supplementation and women with haemoglobinn concentrations <5 g/dL were referred to the local hospital for further evaluation andd treatment.
Delivery.Delivery. Most (>80%) deliveries in this setting take place at home or at the home of the village-basedd traditional birth attendant. The study birth attendant recorded the details of labor,, infant and placenta weights, and sex of the newborn on standardized study forms. If a deliveryy took place at home in the absence of the study traditional birth attendant, the mother wass instructed to keep the placenta. The traditional birth attendant visited the household withinn 24 hours after delivery to record the details of labor retrospectively. Placental and cord bloodd thick and thin blood smears and a 5mL cord blood sample were taken for serology. At thee same time, a blood sample was taken from the mother for maternal peripheral malaria smears,, haematocrit, and antimalarial serology. In addition, each mother-newborn pair was visitedd at home by a specially trained study supervisor within a target period of 24 hours (maximumm = 96 hours) after delivery to determine the weight, height, and mid-upper-arm circumferencee and estimate the gestational age of the newborn using a modified Dubowitz score. 399 Undressed newborns were weighed to the nearest 10 grams using a 10 kilogram hangingg weighing scale (235 10 S; Salter). Recumbent length was measured to the nearest 0.1 cm,, using a horizontal measuring board with sliding foot piece. 40 Measurements were taken twicee and the mean value was computed prior to data analysis. Adult and newborn weighing scaless were checked and calibrated monthly by specially trained staff using standard weights.
Similarr data were obtained for deliveries that took place in the local health facilities.
ProceduresProcedures for the remaining (non-cohort) study area (60 villages). Delivery data (on weree gathered in the 60 contiguous villages in the rest of Asembo by copying data on a daily basiss from routine antenatal care records, including standard antenatal and demographic parameters,, as well as birth outcome (abortion, stillborn, or live born). Maternal, placental, and cordd blood malaria smears were taken at the time of delivery, but blood samples for haematocrit andd malaria serology were not collected because no cotd-chain infrastructure was in place to storee and transport these samples. Birth weight and gestational age of the newborn were assessedd using the same methods as in the 19 cohort villages.
LaboratoryLaboratory analysis. All laboratory assays were processed at the research laboratories Kisian,, Kenya. Thick and thin blood smears were stained with Giemsa and examined for parasites.
Parasitee densities were counted against 300 leukocytes and expressed per mm 3 of blood using ann assumed leukocyte count of 8,000/mm 3 . Slides were considered negative if no asexual parasitess were found in 200 high-power ocular fields of the thick smear. Placental and cord bloodd smears were stained and examined in the same way as peripheral blood smears, and parasitee densities were calculated as for peripheral smears. Between 1992 and 1996, haemoglobin concentrationss were measured using the HemoCue system (Hemocue, Anglholm, Sweden).
Fromm 1997 onwards, heparinized capillary tubes containing whole blood obtained by finger prickk were centrifuged at 10,000 cycles/second for three minutes to determine the packed cell volumee (haematocrit factorr of +2% and +4%, respectively, to obtain the estimated weight at birth. 2841 All analysis presentedd involving birth weights refer to the corrected birth weights. Low birth weight was definedd as a corrected birth weight <2,500 grams. Preterm was defined as a delivery occurring beforee 37 weeks gestation. Weight for gestational age at birth was used to categorize infants ass having normal or subnormal growth in utero (small-for-gestational age). Small-for-gestational agee was defined as a birth weight below the 10th percentile of a distribution of birthweightfor--gestational-age derived from a sex-specific, multi-racial. United States-based reference populationn for single births. 4243 Deliveries with no evidence of cardiac or respiratory effort weree classified as fetal loss. No attempt was made to differentiate between abortions and stillbirthss because of the uncertainty of the gestational age assessment based on the expected datee of delivery and assessment of the fundal height. Grand multigravida was defined as gravidaa five or higher.
StatisticalStatistical analysis. The study was designed to detect a 25% reduction in the prevalence of adversee birth outcome defined as lowbirth weight, pre-term or small-for-gestational age deliveries amongg primigravidae and secundigravidae with 80% power and 95% confidence allowing for aa design effect of 1.2 and assuming that data on birth outcome could be collected within 96
hourss following birth from at least 80% of the deliveries. The proportion of adverse birth outcomee in the control group was based on data collected from more than 1,200 births as part off the Asembo Bay Cohort Project conducted between 1992 and 1996. All pregnancies that weree in the second or third trimester when the study started on January 1, 1997 (defined as a deliveryy date before July 12, 1997) were excluded a priori from analysis of birth outcome to alloww for a sufficient time period of ITN coverage per pregnancy to impact on intrauterine growthh retardation and gestational age. Deliveries occurring after April 1, 1999 (the date of distributionn of ITNs to control villages) were also excluded. The incidence rate of malaria and anemiaa was defined as the number of women who developed parasitaemia or anemia during follow-up,, divided by the number women-months contributed by that group. A woman could onlyy contribute a single event and did not contribute to the denominator after that first event hadd occurred. All observations occurring after April 4, 1997 contributed to the numerator and denominator.. Thus, observations occurring in the first 13.3 weeks (one trimester) of the study weree excluded from the analysis of the impact on malaria and anemia during pregnancy to alloww for a sufficient period of ITN use. Analysis was based on intention-to-treat. Two sided P valuess <0.05 were considered statistically significant. The impact of ITNs on the various incidence ratee estimates was expressed as the protective efficacy, estimated as 100 * (1 -hazard ratio)%. 
Results s
Betweenn the start of the Asembo Bay Cohort project in 1992 and December 31, 1996, data weree available from 1,557 single pregnancies contributed by 1,184 pregnant women, who weree followed during pregnancy prior to the introduction of ITNs. Between January 1, 1997 Thee incidence of malaria parasitaemia, parasite densities, clinical malaria, and overall morbidity (febrilee episodes) before (1992) (1993) (1994) (1995) (1996) and after the introduction of ITNs (1997-1999) is summarizedd in table 2. Prior to the introduction of ITNs, there were no differences in the incidencee risk and rate of malaria parasitaemia and anemia between women in the ITN and controll villages with the exception of malarial anemia, which occurred at a higher rate in grandd multigravidae from the pre-intervention villages compared to those from the pre-control villages.. However, after Jan 1997, gravidae 1-4 in the ITN villages had less parasitaemia and anemia,, whereas there were no significant differences in gravidae 5 or greater (table 2) . (protectivee efficacy = 21%; 95% CI 1-36%). Maternal and placental geometric mean parasite densitiess in parasitaemic women were identical in ITN and control villages (P =0.82 and P = 0.91,, respectively). Infants in the ITN villages born to both gravidae 1-4 as well as grand multigravidaee (figure 2) were less likely to have cord blood parasitaemia (2.8% versus 4.1%), althoughh the difference was not statistically significant (protective efficacy = 32%; 95% CI -7-56,, P =0.09) (figure 2). Haemoglobin levels were determined at the same time as the placental, cordd blood, and peripheral smears {i.e., within 24 hours after delivery) from women in the cohortt area. Mean haemoglobin levels were significantly higher in gravidae 1-4 who lived in ITNN villages (11.1 versus 10.5 g/dl, mean difference = 0.6; 95% CI 0.01-1.2, P =0.0497).
However,, this did not correspond to a significantly lower prevalence of severe anemia (haemoglobinn concentration <8 g/dL): ITN = 9.4% versus control = 11.8%, protective efficacy == 20%; 95% CI -37-54%. There was no apparent beneficial effect in the grand multigravidae (meann haemoglobin concentration of the ITN = 10.3 versus control = 10.7 g/dL; P =0.28).
StillbirthsStillbirths and abortion.
Of the recorded births among gravidae 1-4, 50 (2.9%) resulted in fetal loss.. This was 2.3% in the ITN group and 3.3% in the control group (protective efficacy = 31%;; 95% CI -16-59%, P =0.17). The prevalence of fetal loss in gravidae 5 and greater was similarr among women from ITN (2.2%) and control villages (2.1%). .7) ) 188 (2 1) 49(26-71) ) 8(7-8) versuss 15.3%, protective efficacy = -19%; 95% CI -63-12%, P =0.26). The beneficial impact on anyy of the adverse birth outcomes in gravidae 1-4 was equally evident across the seasons.
Self-reportedSelf-reported ITN use. The overall proportion of self-reported ITN use in the interventi villagess was 85%. Univariate analyis showed that this was strongly associated with age, marital status,, and gravida status. Use of ITNs was lowest among primigravid women (71%), those less thann 21 years old (74%), single (71%), or widowed, divorced, or separated (80%), and highest inn grand multigravidae (96%), those 30 years of age and older (97%), and among married womenn (89%). The use of ITNs was also slightly higher in the women enrolled in the cohort studyy (who were visited at home by study staff on a monthly basis) compared with those living inn the remaining non-cohort villages. There was no association with season (rainfall or temperature), socioeconomicc status, years of education, or frequency of antenatal clinic attendance. Multivariate regressionn analysis showed that age, marital status, and enrollment in the cohort study were the threee strongest predictors of ITN use (table 4) . Combined, young age (<21 years old) and being eitherr single or widowed, accounted for 63% of the non-ITN users.
Discussion n
Wee Onlyy one of the four previous randomized controlled trials on the impact of ITNs in pregnancy alsoo found a beneficial impact on birth weight. 28 Could causes other than ITN use explain the observedd differences in our study? This study was a non-blinded, group-randomized trial (cluster randomization),, which because of the limited number of assignment units (villages) has a 121 1 greaterr potential for bias than the more familiar clinical trial design based on randomization by individual. 477 Many factors apart from malaria are known to impact on birth weight and could havee been a potential source of bias. However all known determinants, as well as other factors foundd to be associated with birth weight and gestational age in this study were controlled for inn our multivariate analysis. Use of several different analytical approaches, with inclusion and exclusionn of covariates did not change the conclusion. One senior study team member determined gestationall age and birth weight for every 4-6 villages, using a single weighing scale throughout thee study, and none of them were exclusively assigned to either intervention or control villages.
Thee inclusion of the traditional birth attendant and weighing scale as covariates in the analysis indicatedd this did not suggest observer or instrumental bias.
Theree are several arguments in favor of a true impact of ITNs on birth outcome. First, the impactt was greatest for the most malaria-specific parameters, i.e., malaria parasitaemia and malariall anemia, and less for the non-specific and more distal indicators such as low birth weight.. Second, this beneficial impact occurred only in gravidae 1-4, and not in gravidae 5
andd higher. This is consistent with the previous findings from the Asembo Bay Cohort Study conductedd in this same population between 1992 and 1996 (ter Kuile FO and others, unpublishedd data), as well as other studies in areas of intense malaria transmission, which indicatee that the risk of malaria and its adverse consequences decreases with subsequent malaria-exposedd pregnancies but can remain a significant problem in the first three to five pregnancies. 91 ' 133 Third, the reduction in laboratory parameters such as maternal malaria and anemiaa were consistent with the impact on birth outcome, and laboratory personnel were unawaree of the intervention status of the participants. Fourth, in the 19 cohort villages, there wass no difference in birth weight or other birth outcomes between the subsequent ITN and interventionn villages in the four years prior to the current study, and rates of malaria during pregnancyy and placental malaria and maternal anemia were also similar, suggesting that the transmissionn and epidemiology of malaria was comparable in the subsequent ITN and control villagess before the start of the ITN study.
Thee results of the current study do not support the hypothesis that in higher transmission settings,, or where there are prolonged seasons of P. falciparum transmission, ITNs alone do nott prevent the adverse effects of malaria in pregnancy. 5 Although the beneficial impact on maternall malaria and anemia in the current study was indeed smaller than that reported from thee Thailand-Burma border 27 and The Gambia, 28 which have much lower malaria transmission, thee effect was observed throughout the year, with little seasonal variation, whereas the impact onn birth outcome in The Gambia was only present during the rainy (malaria) season. 28 Furthermore,, the current study, in an area of high perennial transmission, indicates that women inn their first four pregnancies benefited from ITN use (i.e., approximately two-thirds of the pregnantt women), whereas in areas with lower malaria transmission the adverse effects of malariaa seem to be confined mainly to primigravidae and secundigravidae {approximately onethirdd of the pregnant women). 8 Thus, although the relative impact in terms of protective efficacyy (usually expressed as a percentage) may indeed decrease with increasing transmission pressure,, the absolute effect, in terms of the total number of pregnancies with adverse outcome prevented,prevented, may be similar or greater in areas of intense transmission pressure. Nevertheless, the numberr of studies determining the impact of ITNs is still too few to draw firm conclusions aboutt the relationship between impact of ITNs and transmission intensity.
Adherencee to ITN use was high overall (85%), particularly in older multigravid women (>95%), butt lower in young teenage primigravidae (72%). These figures are likely to be an overestimate becausee this was based on self-reported use of ITNs using prompted questioning. The lower adherencee in the younger women portrays the characteristics associated with mobility in this rurall community. Most young unmarried teenage primigravidae move to other family households forr the duration of the pregnancy (Alaii JA, unpublished data). The lower adherence in this youngg age group who are most at risk of the adverse consequences of malaria, is consistent withh that reported from the study in Ghana, 29 and reinforce the need to improve health education strategiess for this high risk age group.
Ourr study has several important findings of relevance for control of malaria in pregnancy in areass of similar endemicity. Existing malaria control interventions in Africa predominantly reach womenn in their second half of pregnancy when they start attending antenatal clinics. Previous studiess with intermittent preventive treatment with SP suggest that interventions in the second andd third trimesters are sufficient to have a beneficial impact on birth outcome.
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' 18 However, theree is a dearth of information on the impact of malaria control in early pregnancy. The risk of peripherall malaria parasitaemia is greatest in the first 20 weeks of gestation with malaria infectionn rates at delivery approximating the levels in the postnatal period and those seen in non-pregnantt women. 8 Population-based ITN programs, such as ours, have the advantage of protectingg women prior to, as well as throughout, pregnancy. Care should be taken before extrapolatingg the findings from the current study to predict the impact of ITNs when distributed inn the second half of pregnancy as part of a prenatal care package.
Itt is also noted that the beneficial effect observed in the current study was due to a combination off individual barrier protection by ITNs, and a general reduction in malaria transmission consequentt to the observed community or mass effect of ITNs on vector populations and sporozoitee rates, 48 It is likely that the mass killing effect on mosquito populations will have resultedd in an underestimate of the impact of ITNs on malaria in pregnancy in the current study.. In a separate analysis presented elsewhere, it is shown that the community effect results inn a reduction in malaria-related morbidity in young children living in control households withinn 300 meters of an intervention village. 49 This beneficial effect was substantial and benefited att least 23% of the control population. Adjustment for the community effect increased the efficacyy estimates on morbidity by 7% (clinical malaria) to 20% (haemoglobin levels). 49 Additional studiess are required delineating the role of individual versus community effect and the impact andd cost-effectiveness of malaria control programs in pregnancy that use single interventions versuss programs that combine the benefits of intermittent preventive treatment with ITN use, distributedd either as part of community-based programs or through antenatal clinics. Our study iss the first randomized controlled trial in sub-Saharan Africa to show the beneficial impact of insecticide-treatedd bed nets on maternal and newborn health in an area of intense, perennial malariaa transmission.
Ourr results are consistent with those recently reported from a non-randomized study of socially marketedd ITNs in southern Tanzania, and a randomized controlled trial of ITN-use in the second andd third trimesters among primigravidae and secundigravidae in a neighboring study site in westernn Kenya. 5051 The study in Tanzania also found that a beneficial impact of ITNs extends beyondd primigravidae and secundigravidae, and includes women of higher pregnancy order.
Thesee findings, together with the increasing evidence that in areas with intermediate and intensee transmission the first four to five pregnancies are adversely affected by malaria, add furtherr weight to the argument that pregnant women, regardless of their parity, should be targetedd for protection against malaria in highly endemic areas. This is particularly true in areas withh a high concomitant prevalence of HIV. Infection with HIV, even if asymptomatic, is knownn to impair a pregnant woman's ability to control malaria, especially among the older multigravidae, 522 to aggravate the adverse effects of malaria on maternal anemia and pregnancy outcome, 533 and to reduce the efficacy of intermittent preventive treatment. 16 Furthermore, if motherss continue to use the ITN post-partum, newborns, even from grand multigravidae, that sharee the sleeping space with their mothers will likely benefit from reduced malaria exposure inn the first few months of life. 54 Lastly, targeting of all pregnancies, instead of a selected group off high-risk ones, will increase coverage and contribute to any community effect on malaria transmission, 488 and the likelihood of attaining the target of 60% coverage of high risk groups ass stated in the Abuja declaration. 55 Thee potential to benefit the pregnant woman and the growing fetus during the first four pregnancies,, as well as, with continued use, mother and newborn in the post-partum period, andd eventually the mother prior to, and during the next pregnancy, is a particularly attractive featuree of ITNs. This study has shown that ITNs will result in improvement in the health of pregnantt women and their newborns in areas with a high burden of malaria and HIV infection.
Thus,, ITNS can be added to the limited arsenal of available tools for the control of malaria in pregnancyy in areas with intense malaria transmission in Africa south of the Sahara Desert. 
